Rose cultivation is now a profitable enterprise to the farmers, but the socioeconomic data and information of this flower are very scarce in Bangladesh. So, the present study was conducted to identify agronomic practices, analyze relative profitability, and input-output relationship during December 2010. A total of 100 rose growing farmers were randomly selected for this study. The results indicated that 100% farmers cultivated Lincoln variety of rose. The costs of rose cultivation were Tk. 3,87,569 and Tk. 2,75,214 per hectare on full cost and variable cost basis, respectively. The major share of full cost was incurred for human labour (30%), followed by land use (23%), fertilizer (17%), and irrigation (12%). The yield of rose was 5,40,107 flowers per hectare. The net return from rose cultivation was Tk. 23,31,196 per hectare. The benefit cost ratios were 2.29 and 1.63 on variable cost and full cost basis, respectively. The highest profit was obtained from rose cultivation compared to its competitive crops like potato+jute, lentil+til and mustard+mungbean for rose. Human labor, land preparation cost, seedling, urea, TSP, MoP and irrigation had positive effect on the yield of rose. Lack of technical knowledge, non-availability of HYV seedling, and infestation of insects and diseases were major problems found in rose cultivation. Government should take necessary steps to overcome these problems.
Introduction
Commercial floriculture in Bangladesh is a new dimension in farming culture. Evidences from all civilizations reveal that mankind has historical interest in gardening and culturing flowers to satisfy aesthetic need. But, in the present world, flower becomes important not only for its aesthetic social values, but also for its economic contribution (Aditya, 1992; Dadlani, 2003) . People usually use flowers in all their ceremonies like wedding, birthday and marriage day greetings, religious offerings and sometimes in social, political and historical occasions. The universal usage has created a real trend of producing flower on a commercial basis to meet increasing demand in the market. The area under rose cultivation was 111 ha producing about 2423 tonnes with an average yield of 21.92 t/ha. The annual growth rate of area, production and yield of marigold for the period from 2005-2006 to 2009-2010 were 6.30%, 7.89% and 1.59%, respectively (Table 1) . Considering the market value, some farmers in association with some entrepreneurs have started cultivation of gladiolus, tuberose, marigold, rose, gerbera and orchid flowers. But the socio-economic data and information regarding rose cultivation is very much scarce in Bangladesh. Nevertheless, rose cultivating farmers are depriving from higher production and fair prices due to various farm level constraints that need to be explored.
With this view in mind, the present study was undertaken to (i) identify the existing agronomic practices of rose cultivation; (ii) measure the relative profitability of rose with major competing crops; (iii) determine the input-output relationship of rose cultivation; and (iv) find out the socio-economic constraints to its higher production.
Materials and Method
Sampling technique: A multi-stage sampling technique was followed in this study to select study area and sample farmers. In first stage of sampling, one major rose growing district namely Jessore was selected purposively. In the second stage, Jhikorgacha Upazila was selected for sample survey. In the third stage, a complete list of rose growers was collected from the study area, and finally a total of 100 rose farmers were selected by random sampling technique. The rose farmers / gardens were categories into four: Ist year, 2 nd year, 3 rd year and 4 th year on the basis of the duration of cultivation. In order to compare the benefit of rose cultivation with other existing competing crops, potato+ jute, lentil+til and mustard+mungbean for rose were selected. The competitive crops were selected on the basis of same soil and land type of rose cultivation in the study areas. Rice is not considered a competitive crop of rose because farmers cultivate rice as scattered in the study area.
Method of data collection:
Data for the present study were collected from sample rose farmers through face to face interview method using a pre-tested interview schedule. Field level data were colleted by the researcher with the help of trained enumerators for the period of December, 2010
Analytical techniques: Both fixed cost and variable cost were taken into account in calculating cost of rose cultivation. Land use cost was calculated on the basis of per year existing lease value of land. The profitability of rose cultivation was examined on the basis of gross margin, net return and benefit cost analysis. The collected data were edited, summarized, tabulated and analyzed to fulfill the objectives of the study. Tabular method using descriptive statistics was mostly used in the study. Cobb-Douglas production function model was used to estimate the contribution of factors to rose cultivation. The functional form of the Cobb-Douglas production function model is given below:
The production function was converted to logarithmic form so that it could be solved by least square method i.e. 
Results and Discussion Agronomic practices of rose
It was found that hundred percent farmers used power tiller for land preparation. The average number of ploughs per farm was 6 (Table 2 ). All the farmers planted seedling/cutting of rose in line. The planting time of rose seedling/cutting started from mid February and continued up to mid March. The average number of weeding, insecticide spraying and irrigation per farm were 18, 16 and 19 respectively. In the study area, 70% farmers prune their rose garden within mid October to mid November and 30% farmers pruning within mid February to mid March. In the first year garden, 100% farmers started harvesting rose flowers from the month of April and continued up to next January but in the second, third, and fourth year gardens, 70% farmers' harvested rose flowers from the month of January and continued up to September and only 30% farmers started harvesting rose flowers between April and January. It was happened mainly due to variation of pruning period. Hundred percent farmers in the study area cultivated Lincoln variety of rose. 
Cost and return from rose cultivation
All variable costs incurred for human labour, land preparation, seedling, organic manure, fertilizers, insecticides, and irrigation were considered for calculating the cost of rose cultivation. The cost of land use was calculated on the basis of lease value of land. The average costs of rose cultivation were Tk. 3,87, 569, and Tk. 2,75,214 per hectare on full cost and variable cost basis, respectively. The major share of total cost was incurred for human labour (30%) followed by land use (23%), fertilizer (17%), and irrigation (Table 4 ). In the first year garden, the cost of rose cultivation was found higher than the second, third and fourth year gardens due to the initial cost of establishing the garden. Comparative costs scenarios revealed that the cost of rose cultivation was much higher than that of different comparative cropping patterns. Rose cultivation cost was 36%, 79% and 82% higher compared to potato+jute, lentil+til and mustard+mungbean cropping patterns respectively (Table 6 ). 
Figures within the parentheses indicates percentage of total cost
The average yield of rose was 5,40,107 flowers per hectare (Table 4 ). The gross margin and net return of rose cultivation were Tk. 3,45,852 and Tk. 2,30,607 per hectare. The gross margin and net return were found negative in the first year garden due to higher initial cost of cultivation. The gross margin and net return were found highest in the second and third year garden than the first year and fourth year garden. The net return of rose cultivation was 38%, 86% and 81% higher than its competing cropping patterns (Table 6 ).The benefit cost ratio was 1.63 and 2.04 on full cost and variable cost basis, respectively. 
Factors affecting rose yield
In order to determine the contribution of inputs like human labour, land preparation, seedling, manure, urea, TSP, MoP, insecticide, and irrigation for rose production, Cobb-Douglas production function was used. The estimated values of co-efficient and related statistics of Cobb-Douglas production function are presented in Table 7 . The model reveals that the co-efficients of human labour, land preparation cost, seedling, MoP and irrigation were positively significant at 1% level indicate that 1% increase in the use of these inputs, keeping other factors remaining constant would increase the yield of rose by 0.001%, 0.016%, 0.043%, 0.051 and 0.024% respectively. The co-efficient of urea and TSP were positively significant at 5% level indicated that 5% increase in the use of these inputs, keeping other factors remaining constant would increase the yield of rose by 0.051% and 0.052% respectively. The value of coefficient of determination (R 2 ) was 0.56, which indicated that around 56% of the variation in yield was explained by the independent variables included in the model. The F-value was found 5.79 which were significant at 1% level implying that the variation of yield mainly depends on the explanatory variables included in the model. 
Constraints to rose cultivation
Although rose cultivation was observed to be a profitable crop, there are several constraints to its higher production. The constraints are shown in Table 8 . It was found that 60% farmers reported that lack of transport facility ranked first constraint of rose cultivation. Others major constraints to rose cultivation were disease and insect's infestation (45%), lack of technical knowledge (40%), and non-availability of HYV seedlings (30%).
Conclusion
The cultivation of rose was highly profitable at farm level because of its higher demand compared to its production. Human labour, land preparation, seedling, urea, TSP, MoP and irrigation had positive and significant effect on the yield of rose in the study areas. Among the competing crops like potato+jute, lentil+til and mustard+mungbean, respectively, the highest profit was obtained from rose. Lack of technical knowledge, high yielding varieties, infestation of disease and insects were major constraints for rose cultivation.
Recommendations
Based on the findings of the study, the following recommendations put forward for the improvement of rose cultivation at farm level.
• Farmers' training should be conducted by the BARI scientists to develop technical knowledge about improved cultivation practices of rose.
• High yielding varieties rose seedling/cutting should be made locally available to the farmers at proper time. For this reason, government should encourage researcher and private seed companies for producing HYV seedling/cutting of rose.
